Introduction 1
At the end of the First World War (1914) (1915) (1916) (1917) (1918) , the former combatants had large stockpiles of unfired munitions. 5,777 mg.kg -1 , respectively (Thouin et al., 2016) . Most organo-arsenic agents/compounds were oxidized during 17 combustion, resulting in the release of inorganic arsenic As2O3 and As2O5 (Bausinger et al., 2007) . A previous 18 study by Thouin et al., (2016) showed that As was principally present as the pentavalent form (As(V)) within the 19 solid phases (about 98 % of arsenate and 2 % of arsenite (As(III))) and that several arsenate minerals (adamite-20 olivenite series and pharmacosiderite) crystallized as the material cooled. An amorphous phase rich in Fe, Zn, Cu,
21
and As and presenting a vitreous texture was also observed, highlighting the association of this unusual mineral 22 assemblage with thermal treatment.
23
Microorganisms actively contributing to the metabolism of carbon and arsenic were detected at the site despite 24 low organic matter (OM) bioavailability (Thouin et al., 2016) . Microbial activity plays a major role in As As-transforming activity was used in biomining of As-bearing minerals and to clean up post mining contamination 27 (Drewniak and Sklodowska 2013 
39
The contaminated soil at the "Place-à-Gaz" site is regularly subjected to partial water saturation during periods of 40 high precipitation and runoff because of the underlying clayey formation. Moreover, the margin of the site near 41 the oak forest is exposed to natural deposition of litter that provides bioavailable OM. These environmental 42 variations are capable of altering the carriers phases of As and affect bacterial As transformation activities, thereby
43
changing As mobility at the site.
44
With the aim to better understand the cycle of As in this highly polluted material submitted to environmental 
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Coring was performed in the mesocosm using 5 cm diameter stainless steel pipes, at three steps of the experiment: 81 at the beginning (T0), before the addition of fragmented forest litter at the end of month 4 (T4), and at the end of 82 month 8 (T8). After sampling, the pipes were clogged and put back in place in the soil to fill the empty space. Each 83 core was separated into four samples, H1 at a depth of 0-12.5 cm, H2 at 12.5-28 cm, H3 at 28-42 cm, and H4 at 84 42-75 cm, corresponding to the soil water sampling levels ( Fig.1.b ). These samples were homogenised and 85 collected in sterile glass jars that were tightly closed and stored at 5°C. 
91
The operating principles of this apparatus are described in Lafargue et al. (1998) . HI can be used as a maturation 
104
Scanning electron microscopy (SEM) and energy dispersive X-ray spectroscopy (EDS) were used to study the 
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The evolution of the concentration in As(III)-oxidizing and As(V)-reducing microorganisms was followed using phases had changed and taken on a rough texture (Fig.3 (b) ). Edges of the cracks were altered and new fissure 178 networks grew from the previous micro-cracks. At the end of the experiment, after 276 days of water saturation, 179 the fissure networks covered the entire surface of the amorphous phases, which had become highly irregular ( 
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Mimetite (Pb5(AsO4)3Cl), a lead arsenate chloride, was detected exclusively in the water-saturated H4 level at T4 242 and T8 (Fig.4) . Mimetite precipitation was proposed to be part of a soil treatment technology allowing the removal 
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As(III)-oxidizing activity tests were used to evaluate the potential for microbial As(III) oxidation during the 295 experiment (Fig. 5) . These global activity tests integrate the diversity and abundance of microflora and 
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The evolution of abundance of As(III)-oxidizing and As(V)-reducing microorganisms was followed by MPN 315 (Fig.5.b) . Between T0 and T4, As(III)-oxidizing microorganism concentrations were stable with higher values in 316 H2 and lower in H3.
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